Functional cloning and reconstitution of vertebrate odorant receptors.
The olfactory systems of vertebrates have a remarkable capacity to recognize and discriminate thousands of different odorant molecules. The initial step in the process of odorant perception is the recognition of volatile odorant molecules by a group of roughly one thousand G protein-coupled odorant receptors that are expressed on the surface of olfactory neuronal cilia. The aims of this study were to obtain functional evidence that these putative odorant receptors recognize and respond to specific odorant molecules, and to elucidate the mechanisms of odorant discrimination in vertebrate olfaction at a receptor level. In order to identify odorant receptors that specifically recognize a particular odorant of interest, we developed a functional cloning strategy in an odorant-directed manner by combining Ca2+-recording and single cell RT-PCR techniques. We then adopted an adenovirus-mediated expression system or a chimeric receptor approach to reconstitute the functionally cloned receptors for further biochemical analyses. We herein describe how we obtained experimental evidence for a combinatory mechanism of odorant recognition by examining the diversity of odorant receptors that recognize a particular odorant of interest, and by determining ligand specificity and structure-function relationships for individual odorant receptors.